• Baseline areas against which effects of human activities can be measured or compared.
• Sites for study of natural processes in undisturbed ecosystems.
• Gene pool preserves for all types of organisms, especially rare and endangered types.
The federal system is outlined in 2 Supplements to the guidebook such as this publication constitute additions to the system or comprehensive revisions of previously published guidebooks.
The guiding principle in management of RNAs is to prevent unnatural encroachments or activities that directly or indirectly modify ecological processes or conditions. Logging and uncontrolled grazing are not allowed, for example, nor is public use that might impair scientific or educational values. Management practices necessary to maintain or restore ecosystems may be allowed. Federal RNAs provide a unique system of publicly owned and protected examples of undisturbed ecosystems where scientists can conduct research with minimal interference and reasonable assurance that investments in long-term studies will not be lost to logging, land development, or similar activities. In return, a scientist wishing to use an RNA is obligated to:
• Obtain permission from the appropriate administering agency before using the area.
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• Abide by the administering agency's regulations governing use, including specific limitations on the type of research, sampling methods, and other procedures.
• Inform the administering agency on progress of the research, published results, and disposition of collected materials.
The purpose of these limitations is to:
• Ensure that the scientific and educational values of the tract are not impaired.
• Accumulate a documented body of knowledge and information about the tract.
• Avoid conflict between studies and activities.
Research must be essentially nondestructive; destructive analysis of vegetation is generally not allowed, nor are studies requiring extensive modification of the forest floor or extensive excavation of soil. Collection of plant and animal specimens should be restricted to the minimum necessary to provide voucher specimens and other research needs. Under no circumstances may collecting significantly reduce populations of species. Collecting also must be carried out in accordance with agency regulations. Within these broad guidelines, appropriate uses of RNAs are determined by the administering agency.
Prineville BLM management direction is to preserve, protect, or restore native species composition and ecological processes of biological communities including terrestrial and aquatic cells listed in the Oregon Natural Heritage Plan. 4 The RNAs are available for short-or long-term scientific study, research, and education and will serve as a baseline against which human impacts on natural ecosystems can be measured.
Introduction
The Island Research Natural Area (RNA) is an 81-ha (199-ac) 1 peninsula located immediately south of the confluence of the Deschutes River and the Crooked River in Jefferson County, Oregon. The tract encompasses the upper plateau, which extends 2.8 km (1.74 mi) in length and 0.4 km (0.25 mi) at its widest point in the southern end of the peninsula.
The Island RNA was established as an RNA and as an area of critical environmental concern (ACEC) in 1986 with publication of the Two Rivers resource management plan record of decision (USDI BLM 1986). The site is jointly owned and managed by the USDI Bureau of Land Management (BLM) (64 ha, 158 ac), USDA Forest Service (17 ha, 41 ac), and the Oregon State Parks (<1 ha, <1 ac) (USDI BLM 1986 , 1997 .
The tract contains a near pristine example of the western juniper/big sagebrush/ bluebunch wheatgrass (Juniperus occidentalis/Artemisia tridentata/Pseudoroegneria spicata) plant association, and an example of the western juniper/big sagebrushantelope bitterbrush/bluebunch wheatgrass (Juniperus occidentalis/Artemisia tridentata-Purshia tridentata/Pseudoroegneria spicata) plant association in central Oregon (Driscoll 1964a , Dyrness et al. 1975 , Murray and Kagan 2000 , Oregon Natural Heritage Program 2003 . These two plant associations are the primary reason for establishing this RNA and provide the basis for nomination as a national natural landmark (Murray and Kagan 2000, Oregon Natural Heritage Program 2003) . In addition to the high-quality native plant communities present on the site, the tract also supports one of the few known populations of woven-spore lichen (Texosporium sancti-jacobi), a rare western North American lichen (DeBoldt 1990, McCune and Rosentreter 1992) .
Access and Accommodations
The site occurs about 24.1 km (15 mi) south-southwest of Madras, Oregon, and may be accessed from U.S. Highway 97 via the Culver Highway from either the south or the north. Follow signs to Culver, Oregon, then to The Cove Palisades State Park. Once in the park, proceed on the paved road into the canyon, cross the bridge, and continue 1.9 km (1.2 mi) to a pull-off next to an interpretive display.
From this point, proceed on the 0.8-km (0.5-mi) access trail to the mesa top in the 1 These data are on file at the Prineville District office of the Bureau of Land Management, and at the USDA Forest Service, Pacific Northwest Research Station, Corvallis, Oregon. southwest portion of The Island RNA ( fig. 1 ). Permission for public access must be obtained prior to entering the site. Apply for an access permit from the State Park headquarters and if the request is within established guidelines, a free permit will be issued. Lodging accommodation is available in Bend, Redmond, and Madras, Oregon.
Environment
The Island RNA is a mesa isolated by steep cliffs and talus slopes just south of the confluence of the Deschutes and Crooked Rivers. The RNA boundary only includes the upper plateau and not the surrounding cliffs and talus slopes ( fig. 2 ). The RNA is flat and without drainages or surface water; elevations range from 728 m (2,388 ft) on the south end to 733 m (to 2,405 ft) in the north-central portion of the RNA. Soils beneath the western juniper/big sagebrush/bluebunch wheatgrass plant association are non-stony, well-developed brown loams that have developed either from hard-packed river and lake sediments, or from loose, wind-blown silts and very fine sands (Driscoll 1964a) . Parent material contains numerous partially decomposed basalt fragments below the surface. A dense, non-stony clay layer at depth restricts root penetration and reduces soil water storage capacity (Driscoll 1964a). In comparison, soils beneath the western juniper/big sagebrush-antelope bitterbrush/bluebunch wheatgrass association are much stonier and lighter-textured, and root penetration thru the discontinuous hardpan is more extensive.
Climate
Climate within the RNA is continental and semiarid, modified by marine air currents from the Pacific Ocean, which provide precipitation as rain and snow.
Located 15 miles south of Madras, Oregon, the Madras 1 NNW, Oregon (355142) weather station provides the most comparable climate data for the period (table 1) .
Annual precipitation is low. In winter, precipitation is a mixture of rain and snow (Driscoll 1964a , Fox 1995 , Halvorson 2004 
Vegetation
The RNA is situated along the boundary of four major ecological provinces (Franklin and Dyrness 1988) . Depending on the mapping scheme and criteria used to define major physiographic, geologic, and vegetation zones, The Island RNA may be placed within the Columbia Basin, the Blue Mountains, the Eastern Cas- The herb layer is dominated by native bunchgrasses, including bluebunch wheatgrass, Idaho fescue, Sandberg bluegrass (Poa secunda), and Thurber's needlegrass (Achnatherum thurberianum). Two invasive annual grasses can be locally common: populations of medusahead wildrye (Taeniatherum caputmedusae) persist in moderately low (i.e., manageable) numbers within the RNA. Cheatgrass (Bromus tectorum) has been present on the island for at least 50 years, although a population trend for this species has not been documented for the area in its entirety (see Fox 1995 and Fox and Eddleman 2003 for a discussion of trend within permanent plots on The Island). Perennial herbs make up a minor part of the herb layer composition. However, the entire RNA contains a large number of plant species, scattered throughout the area (app. 1). Driscoll (1964a Driscoll ( , 1964b sampled and classified the vegetation on the RNA into two major plant associations. The western juniper/big sagebrush/bluebunch wheatgrass association occupies 62 ha (154 ac) primarily in the western, central, and northern portions of the mesa ( fig. 3 ). Twenty hectares (49 ac) along the southern and eastern parts of the RNA support a western juniper/big sagebrush-antelope bitterbrush/bluebunch wheatgrass association (Driscoll 1964a (Driscoll , 1964b Fox 1995; Hopkins and Kovalchik 1983; Murray and Kagan 2000) . Small, discontinuous stands of the rigid sagebrush/bluebunch wheatgrass association occupy about 2 ha sagebrush/bluebunch wheatgrass association (tables 2 and 3). These plots were generally located in the central and east-central to northeast parts of the mesa in relatively homogenous patches of vegetation. All western juniper stems > 5 cm diameter at breast height (1.47 m, 4.8 ft) were tagged and measured at breast height within each plot. Tagged stems were assigned to individual trees for the purpose of recording both stem density and individual tree density within each plot.
Counts ranged from 3 to 17 individuals per plot (30 to 170 trees per ha, 12 to 69 per ac). Average western juniper density for the four plots was 75 trees per ha (2000) found juvenile (i.e., sapling)
western juniper densities at a much higher level, accounting for as much as 81 percent of the total tallied individuals. (1995) were collected from the same plots, roughly 30 years apart, whereas data for the 2005 survey were collected at different plot locations. Thus, differences among years reflected successional change, but could also reflect high spatial variability in the distribution of shrubs and grasses, given low sampling intensites and different sampling locations.
Fauna
Reptiles, amphibians, birds, and mammals known or expected to occur within the RNA are listed in appendix 3. These lists have been compiled from a combination of field observations and published literature.
Disturbance History
Natural disturbances occurring within the western juniper/big sagebrush ecosystem on The Island RNA have included fire, insect infestations, and periods The role of human-induced disturbance from grazing by domestic livestock appears to have played only a minor role on the RNA. The relatively low abundance of nonnative, annual grasses so prevalent on big sagebrush sites throughout the intermountain West (Young et al. 1972) suggests that the Island RNA is relatively pristine compared to most areas in central and eastern Oregon. However, the RNA does support relatively small populations of highly invasive, annual grasses like Taeniatherum caput-medusae (medusahead wildrye) and cheatgrass (see "Vegetation" section), and monitoring and containment/control of these populations will need to continue indefinitely.
Research History
Research Focusing on Vegetation Classification and Synecology 
Research Focusing on Festuca idahoensis (Idaho Fescue)
• Germination of Idaho fescue and cheatgrass seeds from coexisting populations (Goodwin et al. 1996) • Persistence of Idaho fescue on degraded sagebrush steppe (Goodwin et al. 1999) • Persistence of Idaho fescue on degraded rangelands: adaptations to defoliation or tolerance (Jaindl et al. 1994) • Effect of temperature on growth of cheatgrass and Idaho fescue (Nasri and Doescher 1995a)
• Effects of competition by cheatgrass on shoot growth of Idaho fescue (Nasri and Doescher 1995b)
Research on Juniperus occidentalis (Western Juniper) Growth and Expansion
• Climatic regionalization and the spatio-temporal occurrence of extreme single-year drought events (1500-1998) in the interior Pacific Northwest, USA (Knapp et al. 2002) • Vegetation change and the role of atmospheric CO 2 enrichment on a relict site in central Oregon: 1960 -1994 (Knapp and Soulé 1996 • Detecting potential regional effects of increased atmospheric CO 2 on growth rates of western juniper ( 
Site History
As early as 1910, several homestead and stock-raising homestead entries were filed on various parts of what is now The Island RNA. These entries reverted back to federal ownership in 1937, and by Executive order the unencumbered public land was put under USDA Forest Service management. Land that is now administered by the BLM was withdrawn from entry through a power-site reserve withdrawal during the same period and was not homesteaded (USDI BLM 2008).
A short period of consumptive use in the form of sheep grazing occurred for 2 years in the 1920s (Driscoll 1964a) . Sheep were driven single file up and down the access trail, and water was provided from the Crooked River by use of a ramjet pump. Grazing was ended because of inaccessibility, predation from coyotes and bobcats, and sheep falling to their deaths over the steep cliffs. Evidence of the remains of a sheepherder camp was still present by the 1960s (Driscoll 1964a).
The BLM portion of the site was designated as an area of critical environmental concern (ACEC) and an RNA (USDI BLM 1996) In addition to the current and pending designations, the site has a long history of research and educational use. 1994-1997) and permit records (1998-1997) .
Franklin, J.F.; Dyrness, C.T. 1988. Natural vegetation of Oregon and Washington. 
